We compute the width of the decay h 0 (125 GeV) → bb at next-to-leading order in the general MSSM with quark-flavour violation (QFV). We study the effect of mixing between the second and the third generation of squarks, taking into account the constraints on QFV from B-meson data. We discuss the renormalisation of the process as well as the resummation of the bottom Yukawa coupling at large tan β . We show numerical results on the decay width Γ(h 0 → bb) as a function of the involved QFV parameters and compare them with the corresponding width in the Standard Model.
Introduction
At present, our knowledge about the fundamental particles and their interactions is very well described by the Standard model (SM) of particle physics. The experimental proof of the model was completed by the recent discovery of the Higgs boson at the LHC experiments [1, 2] . However, it is possible that the Higgs boson properties to be measured deviate from the SM, which would point to "New Physics". Hence, it is important to determine if the observed Higgs boson is only part of the SM or of a more general theory.
The lightest neutral Higgs boson of the Minimal Supersymmetric Standard Model (MSSM), h 0 , may very well coincide with the Higgs boson observed. Usually, its decays into quark-pairs are considered to be quark-flavour conserving (QFC) or at most minimally quark-flavour violating 1 . Yet the MSSM has an unexploited parameter potential to violate the quark-flavour symmetry in a non-minimal way. Generation mixing in the squark sector may significantly influence the decay widths of h 0 at one-loop level and can lead to quark-flavour violating (QFV) decays with sizeable rates. We have recently found that Γ(h 0 → cc) can deviate by ∼ 35% from its SM rate due to QFV in the general MSSM [3] . In this study we are looking for similar effects in the decay of h 0 into a pair of bottom quarks.
Quark-flavour violation in the squark sector of the MSSM
In the super-CKM basis of MSSM,q 0γ = (q 1L ,q 2L ,q 3L ,q 1R ,q 2R ,q 3R ), γ = 1, ...6, and (q 1 , q 2 , q 3 ) = (u, c,t), (d, s, b) , the squark mass matrices have the following most general 3 × 3-block form
The quark-flavour violating (off-diagonal) terms are contained in the soft SUSY-breaking mass matrices, M Q,U,D , as well as in the soft SUSY-breaking trilinear coupling matrices T U,D . The squark mass matrices (2.1) are diagonalized by the 6 × 6 unitary matrices Uq,q =ũ,d, such that 
The subscripts α,
Parameter constraints
It is well known that in the SM flavour changing neutral current (FCNC) processes are strongly suppressed, imposing stringent constraints on quark generation-mixing. Clearly, any of the SM extensions must also obey these constraints. Although in the MSSM mixing between the first and the second generation of squarks is heavily constrained by the data on K-physics, there is still room for appreciable mixing between the second and the third squark generations consistent with the B-meson data. In this study we assume such a mixing, taking into account all constraints from B-physics experiments. We also take into account the LHC exclusion limits on the supersymmetric (SUSY) particle masses from direct searches as well as the experimental limit on SUSY contributions to the electroweak ρ parameter [4] . Furthermore, we also respect the theoretical constraints from the vacuum stability conditions on the trilinear coupling matrices [5] .
The process
We study the decay of the lightest neutral Higgs boson, h 0 , into a bottom-quark pair, h 0 → bb, at full one-loop level in the general MSSM with quark-flavour violation. We calculate all SUSYelectroweak and SUSY-QCD one-loop corrections assuming mixing between the second and the third squark generations, namelyc −t ands −b mixing. The decay width of h 0 is given by
where Γ tree is the tree-level width and the flavour symmetry is broken by one-loop SUSY contributions to δ Γ 1loop with up-and down-type squarks. QFV is generated by their mixing and is due to non-zero values of the off-diagonal elements of the matrices M Q,U,D (see Section 2). Moreover, the QFV parameters T Uαβ and T Dαβ , for α = β , enter explicitly the interaction Lagrangian of h 0 with squarks.
Renormalisation
Loop calculations induce ultraviolet (UV) and infrared (IR) divergences. To deal with the UV divergences we adopt the DR (dimensional reduction) renormalization scheme, which is most suitable for the MSSM. The tree-level input parameters of the Lagrangian are defined at the scale
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Resummation of the bottom Yukawa coupling at large tan β
If the MSSM parameter tan β is large the enhanced loop contributions need to be resummed [6] . To do the resummation we construct an effective Lagrangian, with the one-loop part given by
where ∆ b tan β = Σ LR b denotes the tan β -enhanced terms. For the resummed contribution we obtain
where in δ Γ >1loop we have split away the one-loop part from the higher order corrections. It is easy to check that δ Γ >1loop as well as the effective one-loop coupling given in (6.1) vanish in the decoupling limit, tan α tan β → −1, which is favoured by the measured Higgs boson mass.
Total result
Our total analytical result reads
where δ Γg and δ Γ EW denote the gluino and electroweak one-loop contributions, respectively, and δ Γ g denotes the gluon contribution given in terms of
In δ Γ g we have absorbed the large logarithm, ln(m b /m 0 h ), in the gluon one-loop contribution to the bottom mass, δ m g b [7] . Furthermore, we have checked that in Γ tree + δ Γg the gluino mass dependence vanishes for mg → ∞. The same holds for the chargino and neutralino contributions as well.
Numerical analysis
In the following we show the output of one particular scenario, which we have found suitable to demonstrate the effect of QFV in h 0 → bb. The scenario choice is consistent with the most recent Higgs boson mass measurement and all parameter constraints mentioned in Section 3 are satisfied. The MSSM input parameters at the scale Q = 1 TeV are shown in Table 1. Table 2 contains the physical output masses of the SUSY particles. The choice Q = 1 TeV has been made in order The dependence on the QFV parameters in the up-type squark sector is shown in Figure 1 . On both plots the effect of QFV can go up to about 5% mainly due to one-loop contributions with charginos. In particular, the dependence on thec R −t L and thec R −t R mixing parameters, δ uRL 23 and δ uRR 23 , respectively, is stronger. We have also checked that for all δ 23 = 0 the deviation from the SM is already of about 20% entirely due to QFC MSSM contributions. This has to be compared to the case of h 0 → cc [3] , where the MSSM QFC rate is compatible with the SM prediction and the deviation is mainly due to QFV. The latter is due to the different behaviour of the MSSM Higgs boson couplings to charm and to bottom quarks at large tan β .
The dependence on the QFV parameters in the down-type squark sector is negligible and therefore not shown here.
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Summary
We have found that the full one-loop corrected width Γ(h 0 → bb) can differ up to about 26% from its SM predicted value in a certain parameter region of the general MSSM. Up to ∼ 5% of these are due to QFV loop contributions with large mixing between the second and the third generation up-squarks and large QFV trilinear couplings. The rest of about 20% difference is due to QFC MSSM contributions. In principle, such a difference can be measured e.g. at the ILC [8] .
